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mproving the quality of the nation's water is just
cne of many things we all have to pay for as tax-
payers and as consumers. That is, the costs of
things like improving water quality are paid partly
by goverrment cut of what we pay in taxes and
partly by companies cut of what we pay for the
things they sell us.

This scale card shows about how much people in your
general inccme category paid in 1979 in taxes and
higher prices for things like national defense,
roads and highways, public schools and the space
program. (HAND RESPONDENT APPRQPRIATE SCALE CARD
5=, °=II, 5~III QR D~IV; LET RESPONCENT XEE?
WNATER QUALITY LADDER CARD)

You will see different amounts of money listed with
words like '"highways" and "public education”

appearing by the amount of money average size house-
holds paid for each cne last year. "Highways” here
refers to the comstruction and maintenance of all the
nation's highways and roads. "Public education”
refers ©o all public elementary and secondary schools
but does not include the costs of public universities.

I want to ask you some questicns about what amounts

of money, any, you would be willing to pay for
varying levels of overall water quality in the
nation's lakes, rivers and streams., Please keep in
mind that the money would go for sewage treatment
plants in communities through various kinds of taxes
(such as withholding taxes, sales taxes and sewage
fees) and for pollution control equipment the govern-
ment would require industries to install, thus raising
the prices of what they make.

s 2
-

You will also see on the scale card the amount of
money the average household in your general income
category paid last year in taxes and higher prices to
improve the water quality of the nation's lakes and
rivers. This share of the nation's expenditures to
fight water pollution has meant that so far the
average quality of these bodies of water has heen
raised from level £ to level D on the ladder. (POINT
7O LEVELS £ AND D ON WATER QUALITY LADDER CARD) If
this amount of money continues to be spent each vear,
the quality of the water will be raised up to level C
(POINT TO LEVEL C) in the next few years--that is,
where virtually all of it would be at least clean
anough for fishing.

irst, as far as you are cencerned, are you willing
© pay this amcurt each year to raise water quality
¢ level C or not?

o ('

-~
Yes, WillinG..ceceioonne 1
F(ASK 83)
Cepends (vol.)eeecvcnee 2
-
oy

Mo, net villing..ev... 3

WSKI> TO 84)

NOL SUYC.civessnscscces 4

83.

84.

wWhat about getting the nation's lakes and
rivers up to level 3 on the ladder? Including
the amount of money indicated on the card +o
get water quality up to level C, how uch are
you willing to pay in taxes and higher prices
each year to raise the water quality to level
S~--that is where virtually all the nation's
lakes, rivers and streams are at least clean
enough to swim in safely?

Sy
Write in amount: $
Depends (VOl.)ieeecessooseseaass COX | (SKIZTO
“AME
/> AND
NOt SUZ®..ereicecesscsssceansense J0Y | ADCRESS
RECCRECIIG
2BLW)
Not worth anvthinge.sseescssess 201
-

What about the amount of mconey to keep the
quality of water at level D? How much do wou
think you would be willing to pay each year in
taxes and higher prices, if anything, o keep
the nation's overall water quality from
3lipping below level D to level 2 where it
once was? If it is net worth anytiing to vou,
please do not hesitate to say so.

Arite in amount: $

Cepends (vOl.)ieececenacsocoacan 00x
NOt SUrBicsceccsceccscaconcannas of0) ¢
Not worth anything...ceveeececes col

Name :

Address:

NOW, RETURN TO PAGE 14 CF MAIN QUESTICNMAIRE AND
CCMPLETE FACTUAL SECTICN,
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Appendi x || THE WATER QUALI TY LADDER

Wlliam J. Vaughan

Water quality can either be described in terns of the uses for which a
particul ar body of water is suitable or in terms of the objective characteris-
tics of the water itself. In turn, objective characteristics traverse a

conti nuum fromthose that are readily perceptible to those that can only be

detected by scientific neasurenent. |In certain dinmensions (e.g., visible
phenonmena such as the extent of algal growh, the clearness of the water, and
t he exi stence of suds, foam or debris (David, 1971)) people at large find it
easy to preceive changes in water quality. However, sonme characteristics which
delineate water quality levels nore finely, such as dissolved oxygen content,
escape visual and ol factory perception. Thus it is not surprising that people's
ratings of water quality levels are likely to exhibit a |ess-than-perfect
degree of association with any one or a conbination of the several scientific
nmeasures of quality conditions (Binkley and Hanemann, 1978). This poses a
probl em for benefit estimation because the existence of a positive wllingness
to pay for water quality inprovement depends upon the ability of people to
percei ve water quality changes when such changes do, in fact, occur

This problem has | ead previous investigators either to attenpt to engineer
the fortunate narriage of an objective water quality index (based on some
wei ght ed conbination of scientific quality paranmeters) and a subjective index
of publicly perceived quality (Bouwes and Schneider, 1979) or to link

subj ective indices of public perception. and expert perception (Dornbusch, 1975).
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W chose to describe water quality primarily in terns of the uses for which

wat er becomes suitable, and secondarily in terns of a few obvious water quality
conditions (clearness, odor, debris, etc.). However, we located the nunerica
position of the five posited water quality |levels (Boatable, Fishable-2 |evels,
Swi mmabl e, Drinkable) by indexing a set of five objective scientific water
quality parameters using a variant of the National Sanitation Foundation's

Water Quality Index (Booth et al., 1976; Mdelland, 1974) along with informed
judgnent. In so doing we hope to extablish, ex-ante, an admittedly tenuous |ink
bet ween scientifcally neasured quality characteristics (anchors of the rating
scale) and perceived water quality characteristics (the use and readily

per cei vabl e objective characteristic descriptors of these anchors).

Specifically, a number of sources were consulted to ascertain the mninally
acceptabl e concentration levels of five neasurable quality characteristics
associated with five potential uses of natural water courses. These were fecal
coliforns (organisns/100 m ), dissolved oxygen (mg/1l), maximum BOD-5 (ng/1l),
turbidity (JTU and pH. ' The five quality neasures were the only ones for which
nureri cal values could be obtained across all use classifications, a requirenment
dictated by the index approach. Particular attention was given to state water
quality standards (North Carolina Environmental Managenent Conmi ssion, Dorfnman
1972)) because they report specific critical water quality paranmeters associ ated
with a set (usually four or five) of descriptive water quality classifications.

The consensus results for each quality level are sumrmarized in Table 1

'Sources consulted include Thomann (1971), U S.GS. (1978), Pickle et al.
(1973), Davis (1968)), Econonics Research Associates (1979), Katz (1969),
Dorfman et al. (1972), North Carolina Environnental Management Commi ssion, APHA,
AWM and FSIWA (1955), National Technical Advisory Committee (1968), NAS-NAE
(1972), EPA (1976), Davidson, Adans and Seneca (1966), National Pl anning

Associ ation (1975).



Table 1. Consensus Water Quality Characteristics of Five Water Quality Classes

Measurable Water Quality Characteristics

Petal Dissolved 5-day Turbidity Ph
Water Quality Classification Coliforms Oxygen BOD
(#/100 ml) (mgll)ﬂl (mg/1) (JTU)
Acceptable for drinking without treatment 0 7.0 (90) 0 5 7.25
Acceptable for swimming 200 6.5 (83) 15 10 7.25
Acceptable for game fishing 1000 5.0 (64) 3.0 50 7.25
Acceptable for rough fishing 1000 4.0 (51) 3.0 50 7.25
Acceptable for boating 2000 3.5 (45) 4.0 100 4.25

£=11-V

alf

Percent saturation at 85°F in parentheses
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In order to associate each of the five possible sets of scientific

neasures with a single-valued ordinate or the quality |adder a truncated

version of the Nationa

was used:

The resul tant

Sanitation Foundation Water Quality Index (WQ)

wher e

47 the quality of the ith
paraneter, a nunber from
0 to 100 obtained fromthe
transformation functions for

water quality neasures in

McCl el l and (1974).

$i= t he wei ght assigned to the ith

paraneter. The original weights

(wi) reported in Mcdelland (1971)

cover nine quality neasures and
9,

Z=/.00
=y
Qur adjusted weights cover a

smal | er nunber of neasures which al so

sum to 1.0 from:
Ky

? .
él T A, [ :é_ w; ¢2£ u&i>
i = Ny s/

| adder appears in Figure 1
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For exanple, the index value for the "Acceptable for Rough Fishing"

classification was devel oped as shown bel ow

Wi ght ed
Scal e
Val ue Scal ed Val ue Vi ght Val ue
(a,) 3 £
) (a51)
Characteristic
Fecal Coliform 1000/ 100mL 20 0.242 1.985
Di ssol ved Oxygen 5125'/ 44 0.274 2.820
Max 5- Day BOD 3 my/l 74 0.161 2.000
Turbidity 50 JTU 38 0.129 1.599
/;_?;Ph/‘ 7.25 93 0. 194 2.049
P > 4.5 |
Index ﬂ qii/ 109 —_—
i=1

Not es:

A 5/? Percent saturation at 85°F.

Simlar calculations for the remaining four classes yield the water quality

| adder shown in Figure 1.
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DERI VATI ON OF PUBLI C GOODS EXPENDI TURES

The estimated public goods expenditures used in this study to "anchor”
the amounts displayed on the paynment cards are shown in Table | bel ow

Table 1:

Public Goods Expenditure Estimtes for Versions A, B, C, D by

| ncome d ass

[ ncone Category

Public Good (Average Expenditure per Househol d)

H ghways \at er Police
Defense  Education & Roads Pollution & Fire Space

. Less than $10, 000 $ 322 $ 204 $ 98 $ 61 $ 33 s 13
(402) (255) (123) (16)

1. $10-15, 000 676 446 192 125 70 27
(845) (557) (240) (34)

I11. $15,25,000 1337 882 312 245 139 53
(1671) (1103) (390) (66)

V. $25 3013 1988 626 562 313 120
(3766) (2485) (782) (150)

These amounts were

used to anchor the paynent card anounts as foll ows:

1. Version A used four public goods (Defense, Education, Hi ghways, and Space

Progranj .

2. Version B used five public goods (Defense, Education, H ghways, Police
and Fire Protection, and Space).

3. Version C used the four public goods listed for A The public goods
expenditures used in Version C were 25% higher than those used in Version A
These anpunts are shown in parenthesis.

4. Version D used the four public goods and anounts as in Version X plus
the amunts shown from Water Pol | ution.
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Met hodol ogy

Since we desired to take account of public goods expenditures that
were the result of both direct taxes and indirect taxes (usually reflected
in higher prices) we used a fornula that took into account both direct and
indirect taxation. Using the federal tax structure as our base, 43% of
taxes come from income taxes (direct) while 57% come from other taxes and
charges. Internal Revenue Service figures are also available on the average
anount of inconme tax paid by income category. Aggregating the IRS categories
by the weight of the percent of the population in that category, we obtained
the average federal income tax paid by our four incone classes.’

The following formula was used to determine total househol d expenditures

for the federal budget.

Average Federal . oA — Total Federa
[ ncome Tax Paid (43% + Indirect Taxes (57% = Househol d Expendi tures

or

Aver age Federal Incone Tax Paid = Total Federa
43% Househol d Expenditures

It is now possible to solve the equation for total federal household
expenditures since average federal income tax paid is known and .43 is a

constant representing the ratio of incone tax to total federal revenues.

"An exception to this procedure was nade in the case of the $0-5, 000
income categories. These categories are not included in our calculations
for the under $10,000 incone class because they pay alnmst no income taxes
and woul d have distorted our estimate of the non-income expenditures on
public goods for the under $10,000 income class. Hence, our estimtes of
average federal income tax paid by those in the under $10,000 category are
bi ased upwar d.
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Fromthe 1980 United States Budget, defense spending accounts for 24%
of total federal expenditures. To calculate a household' s (in a given incone

category) expenditures for defense the following fornula was used

24% x (Total Household Federal Expenditures) = Househol d Defense
Expendi ture

Expenditures for other public goods were calculated using defense spending

as a base.’

(TEPGX)-l = HEPGX
(HED) x [————(TFDE)

-

wher e HED = Househol d Expenditure on Defense

TEPGX = Total Expenditures on Public Good X
TFDE = Total Federal Defense Expenditures
HEPGX = Househol d Expenditures on Public Good X
For a household in income level | (under $10,000 annual inconme), expenditures

on highways and roads were calculated as foll ows:

($33,700,000,000) -
($125,200,000,000) -

$322 X ( $98

where  HED = $322
TEPGX =$33, 700, 000, 000
HEPGX = $98
Public Good X = Highways and roads

Esti mati on Probl ens

The estinmates of the public goods expenditures by income category are

only intended to be rough "ball park" figures. They are plagued by a nunber

“The estimates of expenditures on hi ghways and roads included the fol -
owing correction factor to take account of the regressive nature of gasoline
taxes which are largely responsible for financing this public good. For
income category | (under $10,000) the estimted househol d expenditure on
hi ghways and roads was multiplied by 120% For income categories IIl, |11,
and |V, the correction factor was +10, and -20, respectively.
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of problens some of which are not easily tractable. Since we are attenpting
to obtain estimates of willingness to pay for water quality at the time of
the interview, it is desirable to use as current as possible estinates of
expenditures on other public goods. This desire presents three alternatives:
(1) using the latest year for which estimates were available for all public
goods used which in our case would have been 1976, (2) make the heroic as-
sunption of determining the rate at which expenditures on each public good
changed since the last good estimate available, (3) use the latest year

avail abl e for each public good. W have chosen the third alternative, as
the drawbacks of non-conparable years appeared better than old nunmbers in
the case of (1) and the expansion and contraction of several public goods
such as water pollution control, defense, and hi ghways out of sinc with

any of the standard indexes precluded easy use of (2).

Di screpancies in definitions al so pose estination problenms in the
case of the Census Bureau's household definition and IRS s definition of
non- busi ness incone tax returns. In our case, there are 77 mllion house-
hol ds and 87 million individual and joint income tax returns. W chose
to consider households and IRS tax returns and equivalent for the purpose
of conputing average federal incone tax paid.

The nost heroic assunption we nade was that the other 57% of the federa
budget is collected in the same proportion as inconme tax. These indirect
taxes are largely consunption taxes; hence this assunption is probably not
warranted. |f the public goods expenditures on the payment card showed
itself to be sensitive to the exact amount given, then a major effort would

be required to achieve nore accurate estinmates of these expenditures.
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Version A and Version C of this survey were explicitly designed to test
this sensitivity.

Wth the exception of the purely federal expenditures of defense and
space, our inplicit assunption of uniform national expenditures by inconme
category is questionable although highways and roads and water pollution
control expenditures violate this assunption to a |esser degree than do
police and fire or public education expenditures. (l.e., a resident of
New York City pays much nore for police protection than does sonmeone in
rural |owa). Further, the respondent, if he or she is famliar with
public goods expenditures is nost likely to be famliar with expenditures
on these two highly local public goods. If our estimates are significantly
different fromthe respondent's perceptions of what they are, the survey
may |ose credibility in the eyes of the respondent. The extent of this

problem if any, was not explored.
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Sources
A Tax figures -- 1976 IRS prelimnary estimtes
B. Total-federal incone, defense expenditures, space expenditures -- Budget

of the United States, 1980.

C. Education figures -- HEW prelimnary estimates for primary and secondary
education expenditures during the 1978-79 school vyear.

D. Hghways and roads -- Anerican H ghway and Transportation Builder's
Association for 1978.

E. Water Pollution -- CEQ estimates for total expenditures on water pollution
control (December 1978).

F. Police and Fire -- Facts and Figures on Governnent Finance (Tax

Foundation, Inc., 1979).



FI NAL RESULTS OF THE
Appendi x 1V RESOURCES FOR THE FUTURE

Nati onal Environnental Survey

for the President's Council on Environmental Quality

These results are based on a probability sanple of 1576 persons, age
18 and over living in the continental United States excluding Al aska. Ini-

tially 1286 persons were interviewed in person between January 26 and
February 9, 1980. An additional sanple of 280 persons were interviewed

in person later in March to bring the sanple size up to 1576

All the data reported here have been weighted using standard procedures
to conpensate for minor variations between the final sanple and the actua

distribution of basic population characteristics.

In order to include as many questions as possible in the instrunment,
the sanple was split into two equival ent sanples. Mst questions were
asked of the entire sanple but some were asked only of the X or the Y half.
These questions are identified on the questionnaire. The sanple size for

the X version is 840 and that of the Y sanple is 736.

Robert Caneron Mt chel
Seni or Fel | ow
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Time Starced Time Finishad Total Minutes §/7
Zello, I'm £rom FOPiR AND CANTRIL and we'r. concuczing a study all over the couniry fzr the Taizzs
States Sovernment getting people’s vicws atout scme of tne prozlers tne nation faces.  Your participation un ToL
survey 15 entirely oluntary. All information will ze held 1n the strictest confidence and will te tuced cnly =2
produce overall statistical reports. We would very mucn value your cooperation.
,1. First, I would like to ask you wnich three of these nat:ional greoclers you would like to see the severnment
devote wost of 1ts attention,Zo. in the next year or %=wo? (HAND RESPONDENT CARD}
N : .o . . 1 7o a
a. Reducing racial discrimination....c..ceeaeeconas ~27 3/
b. Peducing the amount of Crime....cceeeeveeecoans 51 3/
C. Beautifying AMErica.....eeeeeceeeenrencenceonna 3 15/
. s . 17
d. Conguering "killer” disease@S......icivnveenacnn -1 1/
e. Reducing pollution of air and water............ 24 12/
f. Helping peoplie in COOr 2X8AS.c.vveeeecrnceecann 2¢ 13/
. - N
S. RedUCIng UnemDIoYmeNnt .. eeceeeecsancennasnnnnns -2 14/
N. Improving highway safzsoy...ieeieienernecennenns 13/
3 ” Py - A‘\ - -
1. Improving housing and run-down neignsorhoods... -~ Vs
J. Irproving pUuOLic educCaTioN.....eeceecarecnocens 2 Y7/
1
HONE . st ieieiereeseccesocoscsnsasnvocacnocsnoncns + 18/
N
NO CDLNLON . e ittt ernnenssacasssnsnnsasasnnnnns - 13/
2. There 1s a lot of talk these days about what the aims of this country should be for the next ter years. On
this card zre listed sorme of the joals which different people would give top priority. (HAD RISEILIANT CAFC
Would ycu please say which ore of these you, yoursslf, consider zne rost ?
2. EN
Most Mex: most
importans LrDCriint
(Col.20) [Col.2l)
a. Malntaining a hign rats Of 2CONOMAC SrOWTR..ree.veneneeeencenannn 27 o=
N . | = 1 “A
D. Making sure that %nls ¢ountry has strong defense forces.....c.... ) -C
c. Seeing %hat people nhave more say in how things 14 P
get Zecided at work and I1n hheir ComMmuniTiec...u.iuieeeeeeceneronns - -
. ~
d. Protect nature from deing spoiled and polluted...iciiivencnneaene 9 --
N O . s i teeiavosorascseessaasosatonscosaocscecssnasiacasnscacsnsnna
R : R .
O Dm0 e et ettt anseonecnornenecsncsoasssncacacasoannossoans - -
2. Aand wnicn wonld ze tne next vost Iroec-tars? {REZCED ARCVE!
4. 17 you hid £o croos2, wihicn cne of tne trings on tnis card would you say 1s most desirable? (HALT
FESPONDENT CARD:
Most
desirable
(Ccl.22)
2. e e e ] Iy
o imt Tovernrment 28CL3LORS
- 13 -
a Nl -z

i

‘-
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6. Here is another list. (HAND REZPCUDENT CARD)

¢
[§]
©
Ot
0
‘0
"

nion, wolth 27 I Snes? 1S mSst _soereant?

5. -~
Mecst leXt Tost
imPorTan irmportant

0
(o]
-
s
de
~ |0
I
O
-
[S11%
w

a. Maintaining 3 stacie economy............

b. Progress toward a less ilmpersonal,

more humMane SOCLeTY.i.ceaaceacrnscasosnn 3 14
c. The fight a2gainst CrimMe.....eeveeeecnna. 2- 37
d. Progress’ ‘toward a socisty in which

i1deas can coun: mOYe tHAN MONeY......... 9 22

NON et ctssseoascssnccosenansasenseensesas

NO OPLINION.ceeacasoaceveosacnscscsonasnss
7. which is next most important? (RECCORD ABCVE)

3. Here is a card that includes all of the coals listed on tne three cards
RESPONDENT CARD) ‘would you tell me which cne of zhe goals en this car

Mast Vext rost

dasirzcle

(Cole.l6,27} "Csls. 23, 29 z
o, K <2
oa - 2 e g : ~ e 3 bl N >
2. MAANTILNLING 2 NLGR ralta Of 2COoNOMIS gTOWL ..o cseroesowanse
24 L3 3

©. Making sure that tiis country nhas strong defense forces...

c. Seeing that people niave wore say in how zhings
get decicded at work and in their CommUNlZieS..svcceacaen 2

(&
3

(F])
%)

d. Protacting nature Irom zeinc spoiled and polluted...... -

2. Malntaining Order in TNe NEClONeee.vcceossacecsacaocsan
£. Giving the ceople mor

-3
IXTPOrTANt GOVernMment J8CiSiONS.ceececrescessaacsroccass

g. FigRATIiNG CLSING DrlCeS.ciiercescasstsssscacscnnconnanmnn

- - -
n. Protecting frcedom Of S3DEECN .. ettt iiiaanacaaaase - 2
: LR | A | .
1. Maintalnlng 3 Stidle @CONOMY.cecieraeeertoveniosonnnaans s L+ -
-~ - .-

S. Pregress towari a less irpersonal, ~ore huwmane sscliety

p—t
w
[}

K. The Jilgnc (gaiiial ol iueceseaesansetereosasoannnsona N
i. @ @~y 1n whlch 2deas - .-

9]
|97}
+
“J

BN
as -
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N RS - - >
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Y. YRLCT L3 Rne rewt et Ao alzalie (FEZTID ADLTES
N P R i< . : - s .
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New, I'd i:ike to find cut hicw worried or orcerna d ~ Lo oo -.=-
reoat feal, 3 fair amount, net very —ucn, S "oL “ rlduT tame o~
these mattors, <4en’'t hesitate to -ay o Tirce,  zwo
Yot ozt i
3. Houw worried or concerned ire sou alcut the
- 10 ’A"‘ -~ 0 13
rise 1n prices and the cost of living2.......c0.un -3 Lo - - = s
L. The problems Of the PDOOL . (it tt et tancearenanennnn 42 42 11 2 - i/
¢. Clecaning up our waterways and .. . ' - .
reGUCLINg WAtAX POLIULIONZ i .t iteianeronennanoanen ST 44 2 2 - i
: {
&. “MITTED Tole szllls i
2. Reducing the amount cf unnecesgsary , A - - .
nolsSe in this COrmMUNAEY 2. iuie .ot ncennoroancanns i1 20 - s - s/
£, Shortages of oil, gasoline, ceal, natural o -
Jae, electricity, or other fuels?. ... .. .ceiincann. S L2 2 - i it/
S. RedUCING 2ir POLIUTiON? ... ieeencnconeoaanencnnnnnn 36 190 25 - - 3/
h. The purity of the drinking ‘- - . -
WALEL 1N YOUT COMTMUNLEIY 7 i iiuureoireceooasnanesanens -~ - -2 -2 - 337
—
i, QXITTED Ne cel.al
-
y ; : - . . ]
i Questicn asked for XRFF 1n separate Roper survey, March 198C:
9. Now, I'd like to finc out how worried or concerned vou are atout & numier
of problems I'm going to mention: a great deal, a Jair amoun:t, ncT very —udh,
i or not at all. If vou aren't really concernad acout Some Oof these mat=ers,
{ don't nesitate to say so, First, (askx aboutr each item)
Z 4
g & Zraaz 4 Tain voT overs oo oz o !
; 22t Cuns ok ZoL 0 Tienow
4
3
i 2. How worried or concerned
; are vou about the rise in
; orices and the cost of 367 11% 22 i% -
) living?
i
H . i .
§ 5. The presence of toxic
; chemicals such as pest- .o
! icides or PCBs in the =5 32 16 4 z 4
3 environment? :
1 c. Cleaning up OuT waterwayvs 1
3 . . - - . - .
i znd recucing water >4 33 20 - -
$ .
1 pollutioen?
:
d. The disposal of industrial

r‘.\...bmm

chemical was;es that are

nazardous?




